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ABSTRACT. Objective: Given the evidence that several cognitive and 
emotional functions are impaired in adult alcohol-dependent patients and 
the possibility that some of these defi cits are transmitted to their chil-
dren, the objective of the present study was to test the hypothesis that the 
perception of complex mental states would be reduced in young adults 
from families with a positive family history of alcohol dependence. It 
was also anticipated that social-perceptual defi cits would confer unique 
predictive ability beyond that shared with other cognitive risk factors for 
alcohol dependence and/or substance use risk. Method: Data from 301 
youth ages 18–21 years, recruited from an ongoing community longi-
tudinal study of alcoholic and matched control families, were analyzed. 
Family history of alcohol dependence as well as alcohol-dependence 
diagnosis in the youth was based on diagnostic criteria in the Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edition. A substance 

use risk factor measured early problem alcohol/other drug use. The per-
ception of mental states was measured with the computerized version of 
the Reading the Mind in the Eyes Test (RMET). Results: Children of 
alcohol-dependent parents did not show impairment in the mental states 
perception task, nor did social perception skills predict alcohol depen-
dence in the youth. Correlational analysis performed between RMET 
and the substance use risk factor showed no signifi cant association be-
tween the variables. Conclusions: The study results do not confi rm the 
hypothesis that behaviorally measured social perception impairment is 
more prevalent in the children of alcohol-dependent parents. In addition, 
social-perceptual defi cits were not a unique marker of either alcohol de-
pendence or high risk for alcohol dependence in this young adult sample. 
(J. Stud. Alcohol Drugs, 75, 889–894, 2014)
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STUDIES HAVE CONSISTENTLY REPORTED cogni-
tive-function defi cits in alcohol-dependent individuals 

(Knight and Longmore, 1994), with considerable impair-
ment in specifi c cognitive domains including visuospatial 
(Beatty et al., 1996; Parsons and Nixon, 1993) and execu-
tive function (Crews and Boettiger, 2009; Dao-Castellana et 
al., 1998). Some of these neuropsychological defi cits—for 
example, verbal ability (Sher et al., 1991), IQ (Poon et al., 
2000; Puttler et al., 1998), and executive function (Nigg 
et al., 2004)—may be transmitted to children of alcohol-
dependent parents, leading to theories of risk for substance 
use disorders that are transmitted via poor cognitive function.
 Studies also have shown evidence for impaired cognitive 
processing of simple emotions in alcohol-dependent patients 
(Clark et al., 2007; Kornreich et al., 2001a, 2001b, 2002, 
2003; Philippot et al., 1999; Townshend and Duka, 2003). 
Because poor neuropsychological function may be a risk 
factor for substance use disorders that are transmitted from 
parent to child, we hypothesized that poor perception of so-
cial information may likewise be a risk factor for substance 

use disorders and may be transmitted from parent to child, 
whether biologically or environmentally. Alcohol-dependent 
patients are confronted with severe interpersonal problems in 
their daily functioning (Nixon et al., 1992). Both biological 
and environmental factors have potential impact on social 
functioning (Brüne and Brüne-Cohrs, 2006); thus, within 
alcoholic families, specifi c biological predisposition as well 
as an adverse family environment may create a disadvan-
tageous background for development of social cognitive 
skills. Indeed, some studies have found impaired emotional 
processing in children of alcohol-dependent parents (Glahn 
et al., 2007; Heitzeg et al., 2008; Miranda et al., 2002).
 Of special interest is the ability to ascribe complex mental 
states (desires, beliefs, feelings, intentions) to oneself and 
to other people to make predictions about other peoples’ 
behavior in social situations (e.g., Premack and Woodruff, 
1978; Wellman, 1990), called theory of mind. It is generally 
acknowledged that theory of mind comprises two component 
processes. The social-perceptual component is the ability 
to decode others’ mental states based on observable social 
information (e.g., a photograph of the eye region). The 
social-cognitive component is the ability to predict or ex-
plain others’ actions on the basis of the perceived knowledge 
about others’ intentions, emotions, beliefs, or desires (Tager-
Flusberg and Sullivan, 2000). Adequate decoding of complex 
mental states is a precondition for good social and interper-
sonal adaptation and could be impaired in alcohol depen-
dence, yet data on theory of mind in alcohol dependence 
are scarce and inconsistent. Three studies have assessed the 
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social-perceptual component in abstinent alcohol-dependent 
patients and healthy controls using the Reading the Mind 
in the Eyes Test (RMET; Baron-Cohen et al., 2001). One 
study found no signifi cant between-group difference in so-
cial perception (Mátyássy et al., 2006), whereas in the other 
two, defi cits were reported in recognition of mental states in 
alcohol dependent subjects compared with healthy controls 
(Maurage et al., 2011; Thoma et al., 2013). In another study 
testing the social-cognitive component of theory of mind, 
Uekermann et al. (2007) found impairment in the ability to 
understand others’ mental states among alcohol-dependent 
patients compared with healthy controls.
 Even less is known about the relationship between theory 
of mind and risk for developing alcohol dependence or al-
cohol-related problems. Research with normally developing 
children indicates that individual differences in theory of 
mind are infl uenced by intergenerational transmission (e.g., 
Hughes and Cutting, 1999; Sabbagh and Seamans, 2008). To 
our knowledge, there has been only one study in which the 
theory of mind social-perceptual component was measured 
with the RMET in young adults at high genetic risk for de-
veloping alcohol dependence (Hill et al., 2007). In this study, 
adolescents/young adults from alcoholic families were not 
different in RMET performance in comparison with controls 
but presented reduced blood oxygen level–dependent re-
sponse in brain regions previously found to be active during 
theory of mind task performance.
 Given the discrepancies in fi ndings among previous stud-
ies but the importance of the issue in terms of emotional 
and social impairments in alcohol dependence, examination 
of whether such differences could be detected precursively 
in a young, high-risk sample is of considerable importance. 
The present investigation was designed with this in mind, 
using a sample of young adults whose emotional and social 
processing had not yet been distorted by the long history of 
heavy drinking and confl ict that is present in adult treatment 
samples. To the extent that differences in social perception 
could be detected between young adults from families with 
versus those without a positive family history of alcohol de-
pendence would suggest such impairments were precursive 
to the disorder, not a result of it. If such differences are not 
found in such an unconfounded sample, it would raise sig-
nifi cant questions about the validity of the emotional/social 
information processing hypothesis. These differences should 
be present above and beyond those defi cits created by other 
impairments to cognitive capability (e.g., IQ, substance use).

Method

Participants

 The present work is part of the Michigan Longitudinal 
Study, an ongoing multiwave prospective study (Zucker et 
al., 1996, 2000) following a community sample of families 

with high levels of alcohol use disorders and other drug use, 
along with a community contrast sample of families drawn 
from the same neighborhoods but without the high substance 
use profi le. Although not drawn from a treatment population, 
the sample is designed to overrepresent youth at high risk for 
substance misuse and substance use disorders by targeting 
offspring of alcoholic fathers. For a more detailed descrip-
tion, see Zucker et al. (2000). Children and both parents were 
assessed extensively at home following the initial recruit-
ment (Wave 1, original target child ages 3–5 years), with the 
assessment repeated every 3 years using parallel measures. 
Data presented here are from the offspring at Wave 6 (i.e., 
15 years into the study; the fi rst wave with available relevant 
data) when the youth were ages 18–21 years. The data are 
from 301 youth who had completed the RMET. Exclusion 
criteria at study recruitment included the presence of fetal 
alcohol syndrome and autism. None of the subjects was 
diagnosed with schizophrenia, schizophreniform disorder, 
or schizoaffective disorder.

Measures

 The social-perceptual component of theory of mind—the 
focus of this study—was measured with a computerized 
version of the RMET. Photographs of the eye region of 28 
different faces (male and female) expressing a complex 
mental state—all standardized to one size (15 cm × 10 cm), 
all black and white, with the same region of the face selected 
for each photo (from midway along the nose to just above 
the eyebrow)—were presented with four adjectives displayed 
around the photograph. Subjects had to decide which adjec-
tive best described what the person in the photograph was 
feeling. Decision time was unlimited; however, participants 
were instructed to answer as fast as possible (reaction times 
were not recorded). A glossary presenting a brief defi nition 
of each adjective was available if needed. The fi rst item was 
used as an example. Because prior work suggested that vari-
ance in mental states recognition in the REMT task depends 
on the emotional valence of the items, except for the global 
score (RMETtotal), three additional valence scores were 
calculated (following a validated RMET item valence clas-
sifi cation; Harkness et al., 2005). Positive emotions score 
(RMETpositive) was calculated as a percentage of correct 
responses for positive emotion items, negative emotions 
score (RMETnegative) was percentage correct for negative 
emotion items, and nonemotional mental states (RMETneu-
tral) was percentage correct for neutral items. The version of 
the RMET used was slightly modifi ed from the original: 8 of 
the original 36 photos were omitted to decrease subject bur-
den (a large number of assessment measures are completed 
at each wave). The photos deleted were items that showed 
little discriminability across several different general popula-
tion groups and/or were repetitious in terms of the feelings/
thoughts they portrayed (Baron-Cohen et al., 2001).
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Psychosocial and clinical measures

 Family history of alcohol dependence was based on the 
Wave 5 lifetime diagnosis of alcohol dependence of either 
the mother or father, according to criteria from the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth 
Edition (DSM-IV; American Psychiatric Association, 1994). 
A positive family history of alcohol dependence was found 
for 202 subjects, and 99 had a negative family history of 
alcohol dependence. Current psychiatric diagnosis, including 
the diagnosis of alcohol dependence of the youth, was based 
on Wave 6 DSM-IV criteria and assessed with the Diagnostic 
Interview Schedule–Child (Costello et al., 1984). A total 
of 25 subjects fulfi lled the criteria for alcohol dependence 
(ADs); in 276 subjects, the alcohol-dependence diagnosis 
was negative (non-ADs). To assess whether early problem 
alcohol/other drug use that may be present before depen-
dence has developed, a substance use risk factor (SRF) was 
used. SRF was calculated as a composite score that includes 
the following fi ve components: onset of drinking by age 14, 
onset of drunkenness by age 15, onset of marijuana use by 
age 14, onset of illicit drug use other than marijuana by age 
16, high number (above the 70th percentile) of drinking-
related problems by age 17. The value range of SRF was 
0–5. Scores were prorated when one or more factors were 
missing.
 Subjects were divided based on the median split of the 
SRF score into low-risk (score: 0 and 1) and high-risk 
groups (score: 2–5). Number of drinking-related problems 
was assessed using the self-report Drinking and Drug His-
tory Form for Children/Youth, a child/adolescent version of 
the Drinking and Drug History Form for Adults (Zucker and 
Fitzgerald, 1994; Zucker et al., 1990). The Beck Depression 
Inventory II (Beck et al., 1996) was used to measure cur-

rent depressive symptoms. Intelligence was measured as an 
average of WAIS-IQ from Waves 2, 3, and 4. Internalizing 
and externalizing behavior problems were assessed with the 
Youth Self-Report form of the Child Behavior Checklist 
(Achenbach, 1991).

Analytic approach

 Between-group differences were assessed with Student’s 
t test or analysis of variance (ANOVA). Pearson linear 
correlation analyses were performed to identify associa-
tions between normally distributed continuous variables. 
Impact of potentially confounding variables including IQ, 
demographic (e.g., age, gender) and clinical variables (ex-
ternalizing and internalizing behavior problems, severity of 
depressive symptoms), and psychiatric comorbidity (major 
depressive episode, major depressive disorder, bipolar dis-
order, social phobia, antisocial personality disorder, nicotine 
dependence, marijuana and other cannabis dependence) on 
RMET performance was assessed by correlation or ANOVA. 
All signifi cant variables in the primary correlation analyses 
were included in analysis of covariance (ANCOVA) com-
paring RMET performance in high and low substance use 
risk groups. The data from alcohol-dependent subjects were 
excluded when high versus low SRF groups were compared.
 The criterion for statistical signifi cance in all tests was 
p < .05. The data were analyzed using SPSS Statistics for 
Windows, Version 18.0 (SPSS Inc., Chicago, IL).

Results

 There was no difference between males and females in 
RMETtotal, t(299) = 1.62, p = .11, RMETneutral, t(299) = 
0.59, p = .55, RMETnegative, t(299) = 1.15, p = .25, and 

TABLE 1. Demographic, clinical characteristics and Reading the Mind in the Eyes Test (RMET) results of the family history–positive (FH+), 
family history–negative (FH−), alcohol-dependent (AD), and non–alcohol-dependent (non-AD) subjects

FH+ FH− AD Non-AD
(n = 202) (n = 99) (n = 25) (n = 276)
M (SD) M (SD) M (SD) M (SD)

Characteristic or % or % pa or % or % pb

Age, in years 19.55 (1.09) 19.46 (1.12) .45 19.86 (1.08) 19.60 (1.00) .23
Gender, % male 73.76% 77.78% .48 88.00% 73.91% .10
Severity of depressive
 symptoms, BDI 4.95 (5.72) 3.68 (4.79) .07 7.75 (1.17) 4.75 (5.45) .005
Education, in years 12.46 (1.18) 12.68 (1.19) .01 12.30 (1.17) 12.49 (1.17) .42
Average IQ 106.42 (13.12) 110.13 (10.97) .001 106.35 (11.69) 106.55 (12.80) .69
RMET, total 16.90 (3.41) 16.56 (3.47) .91 17.10 (3.02) 16.50 (3.31) .91
RMET, % neutral 68.30 (16.75) 69.40 (18.49) .18 70.00 (15.07) 67.38 (16.95) .67
RMET, % negative 55.77 (16.08) 55.36 (14.33) .83 55.00 (16.70) 54.38 (14.74) .30
RMET, % positive 64.61 (22.31) 61.46 (26.23) .32 69.00 (18.89) 62.03 (22.77) .54
Externalizing
 behavior problems 10.83 (5.70) 8.78 (5.34) .003 12.92 (6.56) 10.03 (5.82) .05
Internalizing
 behavior problems 8.20 (6.54) 6.12 (6.31) .03 9.33 (8.27) 7.57 (6.43) .14

Notes: BDI = Beck Depression Inventory. aThe differences between FH+ and FH-; Student’s t test or chi-square tests were applied; bthe dif-
ferences between ADs and non-ADs; Student’s t test or chi-square tests were applied. Bold indicates signifi cance (p < .05).
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RMETpositive, t(299) = 2.03, p = .06, performance. Positive 
correlations between IQ and RMETtotal (r = .44, p < .0005), 
RMETneutral (r = .32, p < 00005), RMETnegative (r = .31, 
p < .0005), and RMETpositive (r = .26, p < .0005) perfor-
mance were observed. Correlation and ANOVA analyses 
showed no effect of psychiatric comorbidity, externalizing 
behavior problems, internalizing behavior problems, age, or 
severity of depressive symptoms on RMET performance.
 There were no differences in RMET (total, neutral, 
negative, positive) performance between those with a posi-
tive family history of alcohol dependence and those with 
a negative family history of alcohol dependence; however, 
signifi cant between-group differences were revealed for 
IQ, education, externalizing problems, and internalizing 
problems (Table 1). One-way ANOVAs showed no differ-
ences between ADs and non-ADs for age, education, and 
IQ, as well as in RMET (total, neutral, negative, positive) 
performance; however there was a between-group difference 
in severity of depressive symptoms (Table 1). Correlational 
analysis performed between RMET (total, neutral, negative, 
positive) and SRF showed no signifi cant association between 
the variables. There was a negative correlation between IQ 
and SRF (r = -.21, p < .0005).
 Additional analysis was performed to compare the high 
and low substance use risk groups. ANOVA revealed signifi -
cant between-group differences in RMETtotal, F(1, 274) = 
4.04, p = .04; RMETneutral, F(1, 274) = 5.67, p = .02 per-
formance, as well as in IQ, F(1, 246) = 7.53, p = .007. The 
RMETtotal and RMETneutral between-group differences 
were no longer signifi cant when IQ was accounted for in the 
ANCOVA analyses.

Discussion

 We did not fi nd any evidence that the perception of com-
plex mental states is impaired in children of parents with 
alcohol dependence over and above what could be explained 
by differences in IQ. Consistent with previous data from our 
sample, the primary cognitive risks appear to be in the intel-
ligence (Noll et al., 1992; Poon et al., 2000; Puttler et al., 
1998) and executive function domains (Nigg et al., 2004). 
As found by Hill et al. (2007), our large sample of high-risk 
adolescents/young adults from alcohol-dependent families 
was not different in RMET performance in comparison with 
controls. At the same time, based on the brain-behavior inter-
action fi ndings reported by Hill et al. (2007), the unimpaired 
behavioral performance might be achieved through different 
processing strategies. Additional or alternative brain net-
works might be involved in the processing of social stimuli 
in children of alcoholics compared with healthy controls, 
giving enough resources to perform the task properly. Stud-
ies using functional imaging methods are necessary to test 
this hypothesis. Some other neuroimaging studies have found 
impaired emotional processing in children of alcohol-depen-

dent parents. Looking at the small sample of young adults 
with no diagnosis, Glahn and colleagues (2007) observed 
reduced amygdala response in reaction to fearful faces in 
participants with positive family history of alcoholism who 
were also disinhibited. A comparison between children of 
alcoholics who were showing signs of risky alcohol use and 
children of alcoholics who were not revealed a dissociable 
neural activation pattern in response to stimuli with emo-
tional valence, suggesting involvement of different functional 
structures responsible for processing of emotions in the two 
groups (Heitzeg et al., 2008).
 It was further anticipated that, irrespective of the fam-
ily history of alcoholism, social-perceptual skills would 
uniquely mark a predisposition to develop alcohol depen-
dence. Among those at risk, social-perceptual defi cits might 
be revealed when they are exposed to alcohol, exposed to 
other drugs, or develop alcohol dependence. Contrary to 
our expectations, we did not fi nd differences in mental states 
perception among youth who had already developed alcohol 
dependence or those who were at high risk compared with 
those who were not. Neither positive family history of al-
coholism nor other signifi cant comorbidities infl uenced this 
relationship. There have been studies showing that alcoholic 
patients demonstrate defi cits in the accurate labeling of the 
simple emotions displayed on faces and overestimate the 
emotional intensity of emotional stimuli compared with 
normal controls (e.g., Kornreich et al., 2001a, 2001b; Philip-
pot et al., 1999). The processing of more complex social 
information as measured by RMET has been tested in only 
three studies, with confl icting results. Mátyássy et al. (2006) 
did not fi nd RMET performance impairment in a sample of 
alcohol-dependent patients with at least 6 months of absti-
nence. In contrast, Maurage and colleagues (2011) found 
RMET impairment in the recognition of positive and nega-
tive emotions but not neutral mental states in early abstinent 
alcohol-dependent patients when compared with healthy 
controls. Thoma et al. (2013) found RMET performance 
defi cit in alcohol-dependent subjects undergoing inpatient 
detoxifi cation between the fourth and fourteenth day of treat-
ment. These differences in results could be explained by the 
variability of alcohol-dependent sample characteristics. Our 
data are unique in that they come from a nonclinical sample 
of young adults. As the previous studies were of clinical 
groups of adult alcohol-dependent individuals, it seems 
plausible that the impairment seen on the applied social 
perception measure may have occurred as a consequence of 
prolonged alcohol drinking. It can be speculated that RMET 
performance would still predict more severe alcoholism that 
has not yet had time to emerge. This is most probably be-
cause, even though the young adults have begun to drink and 
become dependent, they still have not yet engaged in years 
of heavy drinking. Our results also provide evidence against 
the hypothesis that the differences in social perception are 
the consequence of the inherent vulnerability of subjects 
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that may be manifested as they develop alcohol dependence. 
Further longitudinal data are needed to reveal the dynamic 
changes that may occur in the alcohol-dependence group as 
they drink heavily and get older.
 There is one signifi cant limitation to the present study. In 
particular, the RMET test captures only the social-perceptual 
component of theory of mind. As other social processing 
abilities may be compromised in alcohol-dependence risk 
populations, additional tests that cover the social-cognitive 
component of theory of mind would allow a better exami-
nation of the potential social behavioral differences in this 
group. The present work does not address this issue.
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